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IMPLEMENTING AGREEMENT BETWEEN THE NUCLEAR REGULATORY 

COMMISSION OF THE UNITED STATES OF AMERICA AND THE CONSEJO DE 

SEGURIDAD NUCLEAR OF THE KINGDOM OF SPAIN IN THE AREA OF 

NUCLEAR SAFETY RESEARCH 

 

STATUS:  

Signed at Madrid and Rockville September 3, 2002. 

Entered into force September 3, 2002; 

effective September 21, 2001  

 

TEXT:  

The United States Nuclear Regulatory Commission, hereinafter referred to as 

USNRC, and the Consejo de Seguridad Nuclear of the Kingdom of Spain hereinafter 

referred to as CSN; 

Considering that the USNRC and the CSN, hereinafter referred to as the Parties: 

1. Have a mutual interest in cooperation in the field of nuclear safety research with the 

objective of improving and thus ensuring the safety of civilian nuclear installations on 

an international basis; 

2. Recognize a need to equitably share the resources, the outcomes resulting from this 

research and the effort required to develop those resources; and 

3. Are Parties to the five-year ―Arrangement Between the USNRC and the CSN for 

the Exchange of Technical Information and Cooperation in Nuclear Safety Matters,‖ 

signed on September 19, 2000, hereinafter referred to as the ―Arrangement,‖ and that 

this safety research cooperation is being undertaken as an implementation of this 

Arrangement; 

4. Have been cooperating since September 20, 1996, under an existing five year 

Implementing Agreement Between the United States Nuclear Regulatory Commission 

and the Consejo de Seguridad Nuclear of the Kingdom of Spain (CSN) in the Area of 

Nuclear Safety Research; 

Have agreed as follows: 

ARTICLE I  

PROGRAM COOPERATION 

The Parties, in accordance with the provisions of this Implementing Agreement and 

subject to applicable laws and regulations in force in their respective Countries, will 

undertake a program for cooperative research in nuclear safety programs sponsored by 

the USNRC as well as those sponsored by the CSN. This five-year cooperative 

program will include: 



 

 

United States–Spain Treaties in Force,  

January 1, 2009 

 

 

Information provided by the Information Resource Center 

 Embassy of the United States of America  

Madrid, Spain 
 

2 

a) thermal-hydraulic computer code development and assessment studies (see 

Technical Appendix); 

b) technical information exchange in the areas of reliability and risk, accident 

management and human and organizational factors, and advanced instrumentation and 

control; 

c) research topics concerning aging of nuclear plant components and materials 

research including storage and transportation of spent nuclear fuel; 

d) participation by the CSN in the USNRC Cooperative Severe Accident Research 

Program including high burnup fuel behavior, as well as participation in the USNRC 

Cooperative Probabilistic Risk Assessment Program. 

e) research on radionuclide transport in the environment and high activity waste 

management; 

f) research topics concerning site characterization issues; and 

g) participation by CSN in other nuclear safety research areas to be mutually 

determined while this Implementing Agreement is in force. 

ARTICLE II  

FORMS OF COOPERATION 

Cooperation between the Parties may take the following forms: 

A. Exchange of information in the form of technical reports, experimental data, 

computational codes, correspondence, newsletters, visits, joint meetings, and such 

other means as the Parties agree. 

B. Temporary assignment of personnel of one Party or of its contractors to the 

laboratory or facilities owned by the other Party or in which it sponsors research; each 

such assignment to be considered on a case-by-case basis and be the subject of a 

separate attachment-of-staff arrangement between appropriate representatives of the 

recipient and assigning organizations. 

C. Execution of joint programs and projects, including those involving a division of 

activities between the Parties; each such joint program and project shall be considered 

on a case-by-case basis and may be the subject of a separate agreement between the 

Parties, as appropriate. 

D. Use by one Party of facilities that are owned by the other Party or in which 

research is being sponsored by the other Party; such use of facilities shall be the 

subject of separate agreements between the relevant entities and may be subject to 

commercial terms and conditions. 
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E. If either Party wishes to visit, assign personnel, or use the facilities owned or 

operated by entities other than the Parties to this Implementing Agreement, the Parties 

recognize that prior approval of such entities will in general be required regarding 

terms upon which such visit, assignment, or use shall be made. 

F. Any other form agreed between the Parties. 

ARTICLE III  

SCOPE OF IMPLEMENTING AGREEMENT 

Subject to the availability of appropriated funds, the USNRC and the CSN will 

cooperate in the areas of nuclear safety research outlined in Article I. The specific 

details of this cooperation are outlined in the Technical Appendix which is an integral 

part of this Implementing Agreement. 

ARTICLE IV  

ADMINISTRATION OF THE IMPLEMENTING AGREEMENT 

A. The USNRC and the CSN will each designate one representative to coordinate and 

determine the detailed implementation of this follow-on Implementing Agreement. 

These representatives may, at their discretion, delegate this responsibility to the 

appropriate technical staff with respect to a given issue. The single designated 

representative will be referred to as an Administrator of this Implementing 

Agreement. 

B. Information on matters related to organization, budget, personnel, or management 

may be restricted under this Implementing Agreement. 

C. The USNRC and the CSN will endeavor to select technical personnel for 

assignment to these cooperative programs who can contribute positively to the 

programs. USNRC and Spanish technical personnel assigned for extended periods 

will be considered visiting scientists (non-salaried) within the programs in this 

Implementing Agreement and will be expected to participate in the conduct of the 

analyses and/or experiments as necessary. 

D. Each Party to this Implementing Agreement will have access to all reports written 

by its partner’s technical personnel assigned to the respective programs that derive 

from its participation in those programs. 

E. Travel costs, living expenses, and salaries will be borne by the Parties who incurred 

them unless specified otherwise. 

ARTICLE V  

EXCHANGE AND USE OF INFORMATION AND INTELLECTUAL PROPERTY 

A. General 
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The Parties support the widest possible dissemination of information provided or 

exchanged under this Implementing Agreement, subject both to the need to protect 

proprietary or other confidential or privileged information as may be exchanged 

hereunder, and to the provisions of Article III and the Intellectual Property Addendum 

of the Arrangement between the USNRC and the CSN signed on September 20, 2000, 

which shall govern this implementing agreement. 

B. Other Considerations. 

1. Nothing contained in this Agreement will preclude a Party from using or 

disseminating information received without restriction by a Party from sources 

outside of this Agreement. 

2. All USNRC computer codes disseminated under this Agreement are to be 

considered privileged information unless otherwise noted, are protected as such by the 

USNRC, and shall be treated likewise by CSN. They are, in particular, subject to all 

the provisions of this Article including the requirements for an agreement of 

confidentiality (Article V) prior to dissemination, with the exception that they need 

not be marked with the restrictive designation. The codes are subject to this protection 

in both object and source forms and as recorded in any media. 

3. The USNRC codes and other related analytical techniques covered under this 

Agreement and any improvements, modifications or updates to such codes or 

techniques, are for the purpose of reactor and plant systems safety research and 

licensing and will not be used for commercial purposes, or for other benefits not 

related to the study of reactor safety without the prior consent of USNRC. 

Among the code uses that will be permitted under this Agreement are those related to 

research in the reactor safety area and analyses performed by the members or their 

contractors that can assist regulators and plant personnel in assessing the safety of the 

plant, analyzing operating events, and training of operators. Specific examples of 

permitted analyses include: design basis accidents (e.g., loss-of-coolant-accidents), 

anticipated transients, accident management and emergency operating procedures, 

mid-loop operation, analyses to support PRA success criteria, power upgrades and 

reload. 

Prohibited uses of the code include: (1) analyses to develop a new reactor design and 

(2) analyses to support power upgrades and reload in the U.S. unless performed by a 

U.S. subsidiary. 

4. The USNRC codes and other related analytical techniques will not be advertised 

directly or by implication to obtain contracts related to the construction or servicing of 

nuclear facilities, nor will advertising imply that the USNRC has endorsed any 

particular analyses or techniques. 
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5. All reports published within the scope of this Agreement and all meetings held will 

be in English. 

ARTICLE VI  

FINANCIAL CONSIDERATIONS 

In addition to the technical contributions indicated under Section B of the Technical 

Appendix, the CSN will contribute financially to the USNRC programs included in 

this Implementing Agreement. These financial considerations are for only three years 

to allow the CSN the option to extend and/or modify the specific technical scope in 

the cooperative programs requiring CSN cash contributions during the last two years 

of this Implementing Agreement. 

In addition to the in-kind contributions identified in Part B of the Technical Appendix, 

the CSN will contribute $100,000 USD per year to the Cooperative Nuclear Safety 

Research Program. Payment will be due on the date that this implementing Agreement 

is signed, and on the anniversary of that date for each subsequent calendar year. The 

funds will be distributed by the USNRC Office of Nuclear Regulatory Research in the 

following manner: Probabilistic Risk Assessment Research ($15K), Human 

Performance Research and Advanced Instrumentation and Control Systems Research 

($15K), Severe Accident Research and High Burnup Fuel Research ($55K), Aging 

and Component Integrity Research ($15K). The Thermal Hydraulic Code 

Applications and Maintenance Program (CAMP) cash contribution requirements are 

to be determined based on the number of participants and the number of computer 

codes to be included in this program. The CSN contributes its share of the Spanish 

contribution to the CAMP Program under a separate agreement. 

ARTICLE VII  

DISPUTES AND WARRANTY OF INFORMATION 

A. All costs arising from implementation of this Implementing Agreement shall be 

borne by the Party that incurs them except when specifically agreed to otherwise by 

both Parties. 

B. Cooperation under this Implementing Agreement shall be in accordance with the 

laws and regulations of the respective countries. Any dispute or questions between the 

Parties concerning the interpretation or application of this Implementing Agreement 

arising during its term shall be settled by mutual agreement of the Parties. 

C. Information furnished by one Party to the other under this Implementing 

Agreement shall be accurate to the best knowledge and belief of the Party supplying 

the information. However, neither Party gives any warranty as to the accuracy of such 

information or shall have any responsibility for the consequences of any use to which 

such information may be put by the other Party or by any third Party. 
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ARTICLE VIII  

FINAL PROVISIONS 

A. This Implementing Agreement shall enter into force upon signature, with effect 

from September 21, 2001, and shall remain in force for a period of five years, 

contingent upon the successful renewal of the Arrangement. All information protected 

by provisions of this Implementing Agreement as proprietary, confidential, privileged, 

or otherwise subject to restriction on disclosure shall remain so protected indefinitely, 

unless mutually agreed to in writing. 

B. Either Party may withdraw from the present Implementing Agreement after 

providing the other Party written notice at least 180 days prior to its intended date of 

withdrawal. The Party not withdrawing shall reserve the right to determine if the 

withdrawal will result in the other Party receiving a disproportionate share of the 

expected benefit from this Implementing Agreement. If so, both Parties will endeavor 

to reach an equitable settlement of the matter through negotiation. 

C. The Parties to this Implementing Agreement reserve the right to modify or extend 

the specific activities described in the Technical Appendix within the intended scope 

of the Implementing Agreement upon written concurrence of their Administrators. 

D. The USNRC and the CSN recognize the benefits of international cooperation and 

will endeavor to obtain a mutually agreeable continuation of this Implementing 

Agreement before its expiration. 

DONE in duplicate in the English and Spanish languages, both texts being equally 

authentic. 

FOR THE UNITED STATES NUCLEAR  

REGULATORY COMMISSION: 

  FOR THE CONSEJO DE SEGURIDAD  

NUCLEAR OF THE KINGDOM OF SPAIN: 

Name: [Signature]  

William D. Travers 

  Name: [Signature]  

Antonio Morales 

Title: Executive Director for Operations   Title: General Secretary 

Date: 9/3/02   Date: 9/3/02 

Place: Rockville, MD 20852   Place: Madrid, Spain CSN Headquarters 

  

  

CERTIFIED A TRUE 

COPY BY 

[Signature] 

Office of the Secretary 

  

[PAGE BREAK] 
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TECHNICAL APPENDIX  

NUCLEAR SAFETY RESEARCH PROGRAMS 

Section A  

USNRC Program Scope 

1. Thermal-Hydraulic Research and Code Assessment 

Coordination and Program Management. The Thermal-Hydraulic Code Applications 

and Maintenance Program (CAMP), a follow-up program to the International Code 

Assessment Program (ICAP), is coordinated by the USNRC. This program is fully 

described under a separate agreement between the USNRC and the CSN and is noted 

here only to acknowledge its existence and relationship to other nuclear safety 

programs described below. 

2. Probabilistic Risk Analysis (PRA) 

The international cooperative research effort in probabilistic risk assessment (PRA), 

has been divided into four general areas of research: (1) Methods Development, (2) 

Analysis of Operating Events, (3) Development of Advanced PC-Based PRA 

Software, and (4) Regulatory Applications of PRA. The activities planned in each of 

these areas are broadly described in the following sections. 

1. Methods Development 

It is generally recognized that the broad application of PRA to support regulatory 

decision-making requires methods improvements in a number of risk-significant 

areas. Among the areas needing improvement are treatment of fire risk, equipment 

aging, human reliability, and the reliability and risk impact of digital control systems. 

NRC programs in these areas are as follows: 

a. Fire Risk 

The overall purpose of the fire risk research program is to provide technical 

information in support of the NRC’s Risk-Informed Regulation Implementation Plan 

(RIRIP). In particular, the program will develop fire PRA methods, tools, data, 

results, and insights needed by the agency to perform risk-informed decision making. 

The fire risk program includes activities that: 1) improve qualitative and quantitative 

understanding of the risk contribution due to fires in operating nuclear power plants 

(NPPs) and other facilities regulated by the NRC; 2) support ongoing or anticipated 

fire protection activities in the NRC program offices, including the development of 

risk-informed, performance-based approaches to fire protection for operating NPPs; 

and 3) evaluate current fire PRA methods and tools and develop improved tools (as 

needed to support the preceding objectives). 
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Previous work has led to: the development of improved methods, tools, and data in a 

number of areas, including circuit analysis, fire detection and suppression analysis, 

and uncertainty analysis; and to the development of fire PRA insights from reviews of 

past significant fire events. Ongoing work, identified in a draft research plan prepared 

in 2001, includes efforts to: apply the improved methods, tools, and data in plant-

specific studies; develop (in cooperation with a number of international organizations) 

an improved understanding of the uncertainties and limitations in current fire models; 

and support ongoing fire-related regulatory efforts (e.g., the NRC’s fire protection 

Significance Determination Process). 

b. Equipment Aging 

The objective of this research effort is to assess the feasibility of using expert 

judgment, reliability-physics based methods, and the results of the Nuclear Plant 

Aging Research Program (NPARP) to incorporate the effects of aging into an 

integrated probabilistic risk assessment. This assessment will be done through trial 

applications of an existing PRA using the SAPHIRE risk assessment computer model. 

Ultimately, measures of core damage frequency and associated uncertainties will be 

obtained for different periods of time during plant life. As necessary, SAPHIRE 

models will be modified to incorporate the systems, structures, and components 

shown to be risk-significant. 

The output from this program will be the selection of a plant model (systems, 

structures and components) and relevant aging mechanisms for study. The methods 

described above will be applied to develop time-dependent unavailability predictions 

for those structures, systems, and components selected earlier for study. The current 

phase of this work was completed in late 1999 and has been published. Based on the 

results of this work, additional research has been initiated to model the aging of 

incontainment electrical cables in a PRA. 

c. Human Reliability 

The general objectives of the human reliability analysis (HRA) research are to: 1) 

develop improved human reliability analysis (HRA) methods, tools (including 

guidance), and data needed to support NRC regulatory activities, including the broad 

implementation of risk-informed regulation; 2) Develop HRA insights to support the 

development of technical bases for addressing identified or potential safety issues; and 

3) provide HRA support for the planning and execution of NRC programs and 

activities outside the immediate scope of the RIRIP. 

Previous work has led to the development of ATHEANA, an improved method for 

HRA that focuses on the identification of error forcing contexts that increase the 

likelihood of human errors, and the demonstration application of that method at the 

Seabrook NPP. Ongoing work, identified in a research plan prepared in 2001, 

includes: the application of ATHEANA in the assessment of pressurized thermal 
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shock (PTS) risk in support of efforts to re-examine the technical basis for 10 CFR 

50.61, the PTS rule; the development of an improved method for HRA quantification 

that includes the use of evidence from a variety of sources; the identification and 

evaluation of potentially useful sources of HRA data; and the development of HRA 

guidance for various users (including reviewers). 

d. Digital Systems Reliability and Risk 

The increased use of digital instrumentation and control systems in nuclear power 

plants is introducing some unique reliability and risk issues. This project will be 

focused on providing methods for more quantitative, probabilistic assessments of 

digital systems reliability and their impact on overall plant risk, including hardware 

and software reliability and human-system interface issues. A comprehensive research 

program plan is being prepared and is expected to be available in mid 2002. 

2. Analysis of Operating Events 

a. ASP Program 

The Accident Sequence Precursor (ASP) Program was established by the NRC in 

1979 in response to the Risk Assessment Review Group report (see NUREG/CR–

0400, September 1978). The primary objective of the ASP Program is to 

systematically evaluate U.S. nuclear plant operating experience to identify, document, 

and rank operating events most likely to lead to inadequate core cooling and severe 

core damage (precursors), if additional failures had occurred. 

The secondary objectives of the ASP Program are 

 To categorize the precursors by their plant-specific and generic implications,  

 To provide a measure for trending nuclear plant core damage risk, and  

 To provide a partial check on probabilistic risk assessment (PRA)-predicted 

dominant core damage scenarios.  

The program is also used to monitor the agency’s performance against the following 

NRC performance goals: 

No more than one event per year identified as a significant precursor (i.e., conditional 

core damage probability or importance > 1 × 10−3) of a nuclear reactor accident. 

No statistically significant adverse industry trends in safety performance. 

Events and conditions from licensee event reports, inspection reports, and special 

requests from NRC staff are reviewed for potential precursors. These potential 

precursors are analyzed, and a conditional core damage probability (CCDP) is 

calculated by mapping failures observed during the event onto accident sequences in 

risk models. An event with a CCDP or a condition with a change in core damage 
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probability greater than or equal to 1.0 × 10−6 is considered a precursor in the ASP 

Program. 

b. SPAR Model Development Program 

The Standardized Plant Analysis Risk (SPAR) models are the analysis tool used by 

staff analysts in many regulatory activities, including the ASP Program. The SPAR 

models have evolved from two sets of simplified event trees that were used initially to 

perform precursor analyses in the early 1980s. One set of event trees was used for 

boiling-water reactors (BWRs) and one set for pressurized-water reactors (PWRs) to 

model plant response to the same set of initiating events. Event trees are linked to 

fault trees that are used in the quantification of event tree sequences. 

The Level 1 SPAR models are developed for all U.S. nuclear power plants. Currently, 

Revision 2 of these models contain four initiating events (transients, loss of offsite 

power, small loss-of-coolant accidents (LOCA), and steam generator tube rupture 

(PWRs)) and associated fault trees. Anticipated transients without scram and station 

blackout events are modeled as transfers from the transient and loss of offsite power 

events trees. Revision 3 of the SPAR models is being developed. These models 

include six additional initiating events (medium LOCA, large LOCA, loss of vital dc 

bus, loss of raw cooling water, loss of component cooling water (PWRs), and 

interfacing system LOCA). Revision 3 models include improved human error 

modeling, component-level recovery modeling, and uncertainty analysis capability. 

An automated user interface (the GEM program) is provided for performing the types 

of plant evaluation most frequently encountered during the analysis of ASP events. 

Production of the Revision 3 models will be completed in 2002; on-site certifications 

of all models are planned for completion by 2004. 

In addition to the Level 1 full power operation models, generic models for low-power 

and shutdown operations, and Level 2 large early release frequency (LERF) analysis 

are being developed for several plant categories. Instructions for adapting these 

generic models for plant-specific applications will be included with the models. These 

models will be completed by 2005. In addition to these efforts, in 2003, work will be 

started on the development of tools for analyzing events and conditions associated 

with external event initiators. 

3. Development of PC-Based PRA Software 

The NRC has developed and maintains the SAPHIRE (Systems Analysis Programs 

for Hands-on Analysis Integrated Reliability Evaluations) PRA computer code. 

SAPHIRE offers a state-of-the-art capability for assessing the risk associated with any 

complex system or facility. In particular SAPHIRE can be used to assess the risk 

associated with nuclear power plants in terms of core damage frequency (Level 1 

PRA) and containment performance and radioactive releases (Level 2 PRA). 
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SAPHIRE includes GEM, a separate subroutine that provides a simplified user 

interface for performing analysis using SPAR models, discussed above. 

Both the continual advancement of the state-of-the-art in the use of computers and the 

continual expansion of the use of risk-information in the NRC’s decision-making, 

necessitate continual maintenance and improvement of SAPHIRE. 

It is expected that, in FY 2002–2003, this program will continue to provide software 

maintenance and user support and expand SAPHIRE capabilities by: decreasing size 

limitations (on the number of basic events, fault trees, sequences, end states, etc. 

handled by SAPHIRE), speeding up cutset generation and data analysis using multiple 

processors, adding work group project integration capability, and creating a web-page 

type user interface with the goal of reducing complexity without losing SAPHIRE’s 

functionality. Furthermore, SAPHIRE’s documentation will be revised by issuing a 

new report for the Windows Versions 6 and 7. 

4. Regulatory Applications of PRA 

a. Changes to Reactor Regulations 

NRC has been actively pursuing the increased use of PRA methods, models, and 

insights to support regulatory decisions. Among the active programs are those which 

use PRA results to identify changes needed in reactor safety requirements. There are 

currently two regulations (10 CFR 50.44 and 10 CFR 50.46) that the staff is revising 

based on current risk information and research results. Proposed rules for these 

changes are expected in 2002 and 2003, respectively. In parallel, the staff continues 

its study of other possible rule changes. 

b. Regulatory Guidance on PRA 

The NRC staff is also developing a new regulatory guide (RG) that will provide 

guidance to licensees on how to use PRA standards and industry peer review 

programs to demonstrate that the risk metric input to a risk-informed decision is 

technically defensible. Accompanying this new RG will also be a Standard Review 

Plan (SRP) chapter. The main body of the RG will provide guidance on the use of 

PRA standards and industry guidance by licensees to determine the level of 

confidence that can be afforded PSA insights/results in support of decision-making. 

The staff’s endorsement of the standards and industry program will be the appendices 

to this RG. Release of the RG for public comment is expected in August 2002. 

c. Risk of Dry Cask Fuel Storage 

NRC is performing a pilot PSA of a spent fuel dry cask storage system, the Holtec 

International HI-STORM 100. This cask is being studied at a specific BWR site 

where the operations can be observed and modeled. (Although developed for a 

specific cask at a specific site, the analytical models developed for this preliminary 
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study can be modified and applied to other dry cask systems at other reactor sites.) 

During its service life, the cask has three operational modes—handling in the reactor 

building, transfer to the storage pad, and storage for 20 years. In each of these modes, 

accidents that could result in mechanical and thermal challenges to the cask and that 

have the potential to cause the release of radioactive material, are postulated. Event 

tree/fault tree methods are used to develop logic models of plausible accident 

sequences. Engineering analyses are used to determine the stresses that would be 

imposed by the postulated events. Fracture mechanics and other engineering 

disciplines are used to determine the probability of a cask failing when subjected to 

postulated accident conditions. A human reliability analysis is used to determine the 

probability of accidents caused by incorrectly performed procedures, such as when the 

cask is moved while inside the reactor building or while being monitored during 

storage. 

The preliminary results of the PSA suggest that the risk of the HI-STORM cask at the 

BWR plant is low compared to the risk of accidents involving the core of operating 

nuclear power plants. Events that have a high conditional probability of failing the 

cask have a low frequency (on the order of 10
−6

 per year or less). Conversely, events 

that occur with a high frequency have a low conditional probability (on the order of 

10
−6

 or less) of failing the cask. Furthermore, the consequences of most of the 

postulated events that fracture the cask and the fuel are low because the energy 

driving the radionuclides from the fuel pellets is low and the inventory of 

radionuclides in the fuel pellets is relatively low compared to the reactor inventory. 

Accordingly, the risk, defined as the product of the frequency and consequences of the 

events, appears to be low. A draft report is expected to be completed in mid 2002. 

d. Safety Goals for Nuclear Materials Regulation 

After reviewing SECY 99–100, ―Framework for Risk-Informed Regulation in the 

Office of Nuclear Material Safety and Safeguards,‖ the NRC’s Commissioners 

directed the Office of Nuclear Materials Safety and Safeguards (NMSS) staff to 

implement a framework for using risk assessment in regulating the nuclear materials 

and waste arenas. Therefore, the NMSS staff has initiated an effort to evaluate the 

current regulatory process governing the NMSS licensees, conducted case studies 

using risk information, and developed a first draft of safety goals for nuclear materials 

and waste. The results from the case studies showed that safety goals for nuclear 

materials and waste were feasible and could be useful in risk-informing specific 

situations within the nuclear materials and waste arenas. Subsequently, NMSS 

requested that the Office of Regulatory Research (RES) assist NMSS in supporting 

risk-informed initiatives and activities, including continuing development of safety 

goals for NMSS applications. 

The objective of this RES task is to further develop the nuclear materials and waste 

safety goals and progress toward a final version. The process of developing nuclear 

materials and waste safety goals is expected to be a highly collaborative effort 
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between the RES, designated staff in the NMSS, and Brookhaven National Laboratory 

(BNL), the contractor for RES. The activities would include conducting international 

literature searches on developing safety goals in foreign countries, presenting the draft 

safety goals to stakeholders, soliciting comments and recommendations from 

stakeholders and risk experts, testing the draft safety goals, and revising draft safety 

goals as necessary. An updated draft safety goals report is to be expected by the end 

of 2002. Subsequent efforts shall be formulating an action plan to perform additional 

activities needed to finalize the safety goals. The additional activities would include 

identifying and developing subsidiary safety objectives. 

3. Human Performance Research 

As part of its nuclear safety research program, four current programs which may be of 

interest to the CSN are Deregulation, Human Reliability Analysis (HRA) Data 

Collection and Analysis, and Review Guidance, 

Deregulation: This program was initiated as a research activity with the University of 

Wisconsin Center for Human Performance and Risk Analysis and includes: 

 A case study report describing the impact of economic deregulation on the airline and rail 

industries in the U.S. and the power industry in the United Kingdom.  

 A Subject Matter Expert (SME) Workshop on research that the USNRC may undertake to 

address issues raised in the case study report (as well as other issues identified during the 

workshop).  

 Cooperation with Switzerland (pending) on a workshop on Deregulation and possible research 

on significant issues identified in the workshop.  

HRA DATA Collection and Analysis: This new program involves improving the 

quantification of human failure event probabilities and to support HRA models. This 

work involves: 

 Defining the qualitative and quantitative data needs for HRA  

 Identifying sources of archival and original data  

 Developing long-term working relationships with key HRA and human factors research 

programs capable of generating new data.  

 Collecting and analyzing data to support HRA model Development and quantification.  

Review Guidance: This is a long-term research program to update guidance used in 

the review of control facilities at nuclear power reactors. This includes: 

 Development of guidance for the review of control rooms where digital displays and controls 

are being introduced into existing controls control rooms.  

 Development of guidance for the review of control facilities for advanced reactors including 

human-system interfaces, staffing, procedures, conditions of operation, etc.  
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 Development of guidance for the review of changes to the reliance of operator actions.  

4. Advanced Instrumentation and Control System Research. 

As part of the nuclear safety research program, the USNRC is developing new 

methods for assessing the digital instrumentation and control (I&C) systems being 

proposed for the deployment in nuclear power plants. The research is targeted at 

supporting current regulatory activities and will support future regulatory needs 

including advanced reactor reviews and use of probabilistic risk assessment methods 

in the I&C area. The current research program includes research on methods for 

improving the efficiency of the technical review process, developing reliability 

models, and developing regulatory guidance for evolving technologies. The long-term 

research will include developing tools to evaluate the application of new technologies 

to existing and advanced reactors and developing methods to incorporate digital 

systems’ reliability information into plant PRA’s. To meet the needs identified above, 

the USNRC is engaged in research in four general areas described below. The 

USNRC will provide, upon request, the published results of this program. Separate 

cooperative agreements in these areas may also be developed on mutual consent of 

both Parties. 

Systems Aspects of Digital Technology: Research in this area will address both 

internal interactions and external factors that affect digital system performance such 

as electromagnetic interference and lightning. 

Software Quality Assurance: Research in this area includes developing objective 

software quality assurance measures for use in nuclear power plant applications. The 

USNRC is investigation various objective criteria and software engineering 

techniques. 

Risk Assessment of Digital I&C Systems: This research will include analysis of U.S. 

and international digital I&C failure data, investigate digital I&C failure data and 

reliability assessment methods, and quantify the risk importance of digital systems. 

Emerging I&C Technology and Applications: Current plans include evaluation 

predictive maintenance and online monitoring systems, advanced instrumentation, 

smart transmitters, wireless communication and computer security. 

5. Severe Accident Research Program 

As a participant in the USNRC Cooperative Severe Accident Research Program, the 

USNRC will make available to the CSN the results of the severe accident research 

program which consists of the following program elements: 
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1. INTEGRATED SEVERE ACCIDENT CODE 

—MELCOR code development, assessment, and maintenance 

—MELCOR Cooperative Assessment Program (MCAP) 

2. DETAILED IN-VESSEL ANALYSIS CODE 

—SCDAP/RELAP5 code development, assessment, and maintenance 

On request, the USNRC make available to the CSN the above codes developed under 

this program and provide limited assistance to the CSN in the application of these 

codes and other related codes which may be available to the USNRC for transfer to 

the CSN. 

Within the above program elements the USNRC will: 

—Provide CSN with copies of all pertinent technical program documents such as 

quick-look reports, technical memoranda and notes, and laboratory reports as soon as 

they have received appropriate USNRC management review. The USNRC shall also 

provide the CSN, upon request, copies of all relevant published documents issued 

before the date of this Agreement; 

—On request, make available to the CSN the above codes developed under this 

program and provide limited assistance to the CSN in the application of these codes 

and other related codes which may be available to the USNRC for transfer to the 

CSN. 

—Permit personnel sponsored by the CSN to participate in technical review meetings 

and technical progress meetings except for those meetings primarily concerned with 

administrative and fiscal matters; 

—Facilitate visits by personnel sponsored by the CSN to sites at which work relevant 

to the objective is being carried out; 

—Permit the assignment of personnel sponsored by the CSN to participate and work 

in the USNRC’s severe accident research program and to have full and ready access 

to relevant documentation, codes and results as described above; and 

—Provide the CSN from time to time with more general information relevant to 

progress in other related areas of its program so that a broader assessment can be 

made by the CSN or its contractors. 

6. Safety of High-Burnup Fuel 

The USNRC will make available to the CSN the results of the nuclear fuels program 

which consists of the following program elements: 
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 Argonne National Laboratory (ANL) ring stretch tests under reactivity-initiated accident 

(RIA) conditions  

 ANL oxidation and LOCA criteria test of BWR and PWR cladding  

 FRAPCON–3 and FRAPTRAN code development and assessment  

 BWR power oscillation calculations  

 Brookhaven National Laboratory studies and calculations of RIA accidents in PWRs  

 Oak Ridge National Laboratory studies on Burnup Credit and Criticality  

 ANL measurements of isotopic content at high burnup  

 ANL long-term creep tests for dry storage conditions  

 Idaho Nuclear Engineering and Environmental Laboratory dry cask examination results.  

The USNRC will provide CSN, upon request, with copies of all the pertinent technical 

program documents such as quick-look reports, technical memoranda and notes, and 

laboratory reports as soon as they have received appropriate USNRC management 

review. The USNRC shall also provide the CSN, upon request, copies of all relevant 

published documents. 

7. Aging Research 

The USNRC will provide the CSN pertinent information and results associated with 

the USNRC aging research program. 

The aging research program is an experimental and analytical program designed to 

upgrade the basis for design, fabrication, operation and inspection criteria, as well as 

for the analysis procedures required to evaluate performance under normal, upset and 

accident loadings for systems, structures and components. A primary goal is to 

improve the definition of failure probabilities and failure modes, and to establish ways 

by which the failure probabilities can be reduced if this is considered necessary. 

The NRC aging research program is exploring a wide range of topics including 

primary system integrity, seismic issues, structural integrity issues including 

containment, and studies on selected electrical equipment. A significant factor in the 

research programs conducted considers plant operation beyond the design lifetime 

(typically 40 years for long-lived systems, structures, and components, including 

margins) to address aging issues in terms of their safety importance and significance. 

Currently under investigation are aspects of such aging areas as: 

—Reactor pressure vessel integrity including the effects of radiation embrittlement; 
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—Environmentally-assisted cracking and other degradation mechanisms including 

degradation of reactor internals and recent pipe an control rod drive mechanism 

(CRDM) nozzle cracking events; 

—Environmental qualification of electrical equipment to assure that the equipment 

has the capability to perform as designed over the life of the plant and can survive 

during loss-of-coolant type accidents; 

—Age-related degradation of containments and other civil structures and passive 

components to assess their margins of safety for the plant’s deign lifetime (typically 

40 years) and beyond. The response of aged containments and other civil structures 

and passive components to external events such as earthquakes is a key element of the 

research). 

—Containment performance and integrity program for validation of analytical 

predictions of capacity reduction for degraded containments to include performing 

assessment of in service-inspection techniques to investigate degradation of 

containment shells and liners, and developing a risk-based methodology to judge the 

acceptability of degraded containment. 

Within the above areas of research, specific studies and tests are being conducted to 

evaluate the safety of nuclear components in the primary system as follows: 

Reactor Vessels 

—Pressurized Thermal Shock Studies 

—Fracture Mechanics Development 

—Irradiation Effects and Dosimetry 

—Fracture Toughness 

Environmentally Assisted Cracking 

—Fatigue and Fatigue Crack Growth 

—Irradiation Assisted Stress Corrosion Cracking 

—Cracking of Ni-alloys 

Nondestructive Examinations 

—Ultrasonic Testing for Vessels and Piping 

Steam Generator Tube Integrity 

—Eddy Current Tests for Steam Generator Tubes 
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—Leak and Burst Predictive Models 

—Leak Rate Estimation Models 

The USNRC will provide the CSN with research reports (NUREG and contractor 

reports) pertinent to the projects upon their publication. The information contained in 

these reports will be subject to Article V of this Implementing Agreement. 

8. Site Characterization 

The USNRC will provide the CSN, on request, information on its research programs 

and codes related to site characterization or external events analysis of nuclear power 

plants and other USNRC licensed nuclear facilities. 

9. Radionuclide Transport in the Environment 

On request, the USNRC will make available to the CSN information on its 

radionuclide transport in the environment program, and useful calculation codes 

related with performance assessment methodology for long term high level waste 

(HLW) disposal. 

This program has as its objective to support NRC decisions on release of 

contaminated sites, reclamation of uranium mill tailings sites and possibly licensing of 

future waste disposal sites. Topics under study will include source term 

characterization, engineered barrier performance, hydrogeologic and geochemical 

factors controlling flow and transport in soils and fractured rock, and enhancement of 

overall performance assessment capability. 

Projects conducted under this program include: 

—Assess alternative techniques for monitoring moisture movement and contaminant 

transport in the unsaturated zone; test monitoring strategies and instrumentation in the 

field; 

—Assess basic mechanisms controlling radionuclide retardation in soil to enhance 

predictive modeling of contaminated sites; develop surface completion models for 

specific radionuclides for use in improving performance assessment calculations. 

—Develop a flexible and extensible low level waste (LLW) performance assessment 

methodology to support decisions on decommissioning and LLW activities including 

risk assessment, site characterization remediation, and site monitoring. 

—Assessment of the long term performance of clay covers, backfills/infills, concrete 

and grout curtains/slurry walls to contain and/or retard radionuclide migration from 

decommissioned nuclear sites, uranium tailings sites and LLW facilities. 
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—Measurement of uranium transport in the environment around uranium ore bodies 

and abandoned uranium ore piles. 

10. Radioactive Waste Management, Storage and Disposal. 

The USNRC is currently developing research programs in the areas of storage and 

transportation of spent nuclear fuel. To the extent possible, the USNRC will, upon 

request, make available to CSN the published results of the program. Separate 

cooperative agreements in these areas may also be developed if mutually beneficial to 

both Parties. 

11. Other Considerations 

On request, the USNRC will make available to the CSN other related published 

information on its research activities which may be relevant to the research topics 

covered in this Implementing Agreement. 

Section B  

CSN Program Scope 

1. Thermal Hydraulic Research and Code Assessment 

This program is being implemented under a separate USNRC–CSN code applications 

and maintenance program agreement (CAMP) in which the Parties have established 

the terms and conditions for participation. The USNRC and CSN will continue with 

the established collaboration in the framework of the program of consolidation of 

USNRC thermal-hydraulic codes. This collaboration has helped CSN in setting up a 

Spanish working plan to follow the USNRC consolidation process. CSN will continue 

providing the USNRC with assessments, developments, results, studies, etc., 

performed in the context of the national program. 

2. Probabilistic Risk Assessment 

The CSN will provide the USNRC the results of the application of USNRC 

Probabilistic Risk Assessment (PRA) analysis methods to Spanish nuclear power 

plant systems. At the request of the CSN, the USNRC may participate in joint risk 

analysis projects of interest to the CSN. Such joint projects are to be mutually agreed 

to and their execution is to be at the expense of the Parties as mutually agreed. 

These joint projects may have as objective the use of products developed by the 

USNRC in its PRA research programs including: 

a) Provide technical support to CSN’s staff in the use of SAPHIRE code package; 

b) Development and improvement of PRA techniques to facilitate its use and analysis 

of Operational Event and Accident Precursor; 
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c) Development of Low Power and Shutdown Accident Risk Analysis; 

d) Development of Methods and Decision Criteria for regulatory applications of PRA; 

e) Development of Dependent Failure Methods and Data Analyses Methods; 

f) Development of risk assessments of reactor events initiated by external events; 

g) Applications of PRA insights into Accident Management strategies and 

capabilities; 

h) Validation of risk analysis for non-reactor nuclear and radiation installations; and 

validation of methodology for several PRA applications where CSN is gaining 

experience, e.g., piping in-service inspection, in-service testing, ETF modifications, 

CSN inspection, CSN internal PRA information system, PRA use in cost benefit 

analysis. 

At the request of the USNRC, the CSN will make available existing risk and 

reliability analyses of Spanish power plants subject to the information protection 

provisions of Article V. 

3. Accident Management and Human Factors 

The CSN will provide the USNRC the results of the application of the USNRC 

Human Factors Analysis and Accident Management to Spanish nuclear power plants. 

At the request of the CSN, the USNRC may participate in joint human factors analysis 

projects of interest to the CSN. Such joint projects are to be mutually agreed to and 

their execution is to be at the expense of the Parties as mutually agreed. These joint 

projects may have as objectives the validation and improvement of products 

developed by the USNRC in the human factors and accident management research 

plans included in Section A.3 of the Technical Appendix, including: 

a) Development of methods for measuring and evaluating human performance e.g. the 

problems of Man-Machine Interfaces; 

b) Identify the problems and issues associated with human errors in the operational 

experience; 

c) Development and management of data bases on human reliability and improvement 

of integration of human reliability data on PRAs; 

d) Development of methods for measuring the influence of organizational factors by 

management performance indicators of installations and facilities; 

e) Develop methods for assessment and qualification of personnel performance on 

man-machine systems; and 
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f) Validation of PRA methodology of human errors of commission 

At the request of the USNRC, the CSN will make available to the NRC existing 

human factors analyses of Spanish power plants subject to the information protection 

provisions of Article V. 

4. Severe Accident Phenomenology and Containment Performance & Integrity 

Program 

The CSN will participate in the USNRC Severe Accident Phenomenology and 

Containment Performance & Integrity Program and future related programs in this 

area of nuclear safety research. 

Areas of joint collaboration are nuclear safety research in core melt progressions, 

reactor pressure vessel integrity, fuel-coolant interactions, hydrogen behavior, high 

burnup fuel behavior, integration codes and applications, fission products behavior 

and direct containment heating. The CSN will be considered a full partner in this 

international program upon making financial contributions in the same proportion as 

other countries presently participating in this program. As referred on Article VI, in 

kind contribution could be an alternative formula of payment to the extent mutually 

agreed. 

Another aspect of cooperation is related to Containment Structural Integrity 

Components in areas of interest such as: validation of analytical predictions of 

capacity reduction for degraded containments, performing assessment of ISI 

techniques to estimate degradation of containment shells or liners and developing a 

risk-based methodology to judge the acceptability of a degraded containment. 

Assessments will be done by the CSN or its contractors in applications of severe 

accident codes received from the USNRC under this Implementing Agreement. The 

assessments will consist of applications done on experimental facilities which the 

CSN has access to and/or Spanish nuclear power plants and it is expected that the 

USNRC or its contractors, to the extent possible, will assist the CSN in the application 

of these codes. 

The CSN will provide the USNRC with comments on general collaboration resulting 

from CSN Phenomenology and Containment Performance & Integrity Research 

corresponding to technical areas under the scope of this Implementing Agreement. All 

CSN contributions described above will be subject to the provisions in Article V of 

this Implementing Agreement. 

5. Aging Research 

At the request of the USNRC, the CSN will make available to the USNRC 

information and reports regarding the results obtained by the CSN in the following 

areas of its research and development programs: 
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—Steam Generator Tubes; 

—Intergranular Stress Corrosion; 

—Fracture Mechanics; 

—Aging of Stainless Steel due to Irradiation; 

—Nondestructive Testing Technology 

The CSN will keep the USNRC informed on the status of the CSN programs in these 

areas. 

6. Site Characterization 

At the request of the USNRC, the CSN will provide the USNRC the results of any 

applications using USNRC codes on Spanish nuclear installations, including nuclear 

power plants and low- and high-level nuclear waste sites, related to seismic hazards, 

meteorological and hydrological dispersion and deposition of effluents, temporary 

storage of spent fuels and other site characterization issues. 

The CSN will use the USNRC seismic categorization source code with proper input 

data and will provide the USNRC the results needed for validation of the code. This 

task could be considered in kind payment as mutually agreed. 

7. Radioactive Waste Management, Storage and Disposal 

On request, the CSN will make available to the USNRC information resulting from 

use of USNRC codes related to spent fuel interim storage and radioactive waste 

management, for example, in the area of spent fuel dual purpose casks. 

8. Radionuclide Transport in the Environment 

The CSN will use available USNRC code packages related to waste disposal 

performance assessment with proper input data and will provide the USNRC the 

results needed for validation of the code. This task could be considered in kind 

payment as mutually agreed. 

9. Safety of High-Burnup Fuel 

The CSN wil provide to the USNRC, upon request, reports describing the following 

technical work: 

1. Results obtained with the FRAPCON–3 code and, in the future, with the 

FRAPTRAN code in the ongoing studies related to (1) analysis of some of the 

experiments of the Cabri RepNa Program, (2) expected fuel behavior in the Cabri 

Water Loop program experiments, and (3) simulation of selected Halden Reactor 

Program Experiments. 
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2. Results of the validation work that will be performed by the CSN with fuel 

depletion codes, based on the Agronne National Laboratory measurements of isotopic 

content at high burnup that will be provided by the USNRC. The codes to be validated 

include, but are not limited to, the latest version of the USNRC-sponsored code 

ORIGEN. The validation results will include those based in other chemical assay data 

for high burnup fuel, to be in a research program currently being developed. 

3. Results of any other validation work performed by CSN with FRAPCON–4, 

FRAPTRAN and the SCALE system, including their data libraries, based on new 

experimental data. 

4. Results of the ongoing work applying CFD codes to model hot-leg temperature 

stratification phenomena observed in PWR 3-loop plants. 

Separate co-operative agreements in the high-burnup fuel behavior and safety aspects 

area may also be developed if mutually beneficial to the Parties. 

10. Other Considerations 

The CSN agrees to cover additional costs as may be required from time to time to 

implement CSN designed programs in the above areas of cooperation. Such costs are 

to be mutually agreed to in advance and funds are to be secured before the USNRC 

authorizes the work on behalf of the CSN. 

 


